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im&frh<o&KMDMm&-c$>zm&e>mmm i s© 
r&srt>©i>-rfta>-e*sf&fc©iSBm i i%<di?&. 



C2) 

3 

cfc ^xfttefitihmxomm 1 moim. 

6 . mmmwDrmifiimmmwi u * * * u*^ f - 

m $ n/c (^fewti^ia s tin «- » s it mommm 5 ^ 
©#&. 

0> £l£MR^M>ehPr©igu:7i;#-Hf(c<J:£ 

tgU©/c&©il§«-C * Sfits&DigHSt 3 JE©m, 

8 . «l^RNA©«iattfifc«li&ttlgi >; #2 i'U+i'K- 

n/cRMA*jfti«gs^ 3 n-c <, > « ^©©his 7 ^ 
©#&. 

9. Sfttt^F^rKilsftcS^-rBtrfc. IfU iS*SSI5#*s<t: 

Wfcfe^ $ nr c > * «*©I5H^ 8 js©;* a. 

1 0. ^lafegB^A^-O-PC^-NH-CCH,). -S- 20 
(S#*X*5 5f-h^jWtg^RN«D5' -Sf 
U**F«D5* -08K(ctt£3ti. n#2~8TN&£) 
■C*t>Sn, ^2ii^gP^^-0-PQ 1 -NH-(CH). 
-S - <SC**^*7 5 9*-H|J»*««fflMBWtt^© 
5' -5?^U^^K©5' -HUKKIt^Stl. mt*n& 
PID-Cfe^«t-5Ttit:ibJ:<. 2~8T?*S) "C^fcS 

1 1 . mma*wj>< 1 1> 1 o©^y >gis©»rtf-* 
ft-^T, nmLtt<Dmm&%ft<oftmK.*>*) , mm 30 

fUtt^©3' ;Ohi?x;i?-*(c J: ->?ttH 

S2RNA©5' -**U**F©5' -KfKM^SnS 
»*©«H»8«©*&. 

1 2 . gffif&Hra&lRMSmNPXv-- t- T'o-^K 

fct-^-cifi^-a'^ns w*©«sHm 9 -mmm. 

13. »liliteg|5^im2iS*SgiJ^<!:*51$ga<)ite^-C 
* £ffrfc©fBffl?8 8 m<DljW.. 

14. miR^2»il$g|5^©-^tf*9 : -^U-e* 

15. t^^-jugfs^s;- o - PQ, - (CH ) 0 - (S 
S)„ «H)rNH- (5£4>±iE*;**-7 5f - hSB^« 
5' -**U*#F©5' -^(CJS^Sn, pfcJ:tf 

fcBlTftS. ) ©*-<— 9— T-ACC«fcoTlg!@!RN 

a©5' -**u:*^FKi|g^3ttTL>*ft:}?©«SfflSjfi 
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imf&r sit *©ffiffl^is5i©^. 

17. mm&?-tfiyz**=-Mtuc\si>*>'cd>-> 

tt^tt^uia-f ef»*©«fiH^isB©^ffi. 

18. SBfntt*H^ * 
5l4ie^fl<J{C. VvisJlSMi-OC- BtCtotW? 
-A *VC(,> -5 dJTP* fc«urrcfe SUfcKT 
g|S#©C - 6 S fcttC - 8 tc J: o? tr^^JMctteS 
ttrt^dATFC, *4lH*{b^S«J(c5' -3*U**F 
©5' -^{Ctet^TSt-O-POl-NH-CCH,). (SS)« 

(CH, ) u NH- (5£ttJ***^S7 t -hg|5#tt5' -Zi> 
W*^F©5' -£*3&iC*g£;*ft t s*5j:0 t u«lHlt;#> 
g&oTfc^ S<f2-8T*0 l tB0-lT»S) 

©x ^--jr- r - a r ;Wb$ nfc^Kr * •? . 

19. «fPtt»^5' F©5' -&m-C 
? 3 nr c ^it*©«SH^isS©*ffi. 

»ra»SRNA©a««r(c . » 1 mtm 2 &*sa5#** 
9^©^rffi. 

■CftSBiRNAO^KBJtc. 01*$«fc^m2iSfeSlJ^* 
WWK:^Lr(,>2.^xju^^ F©il7c«:J:^r»fal4 

2 2 . a$jMDNAtctt^3n/c««H4^*1^f*tc^ 
^©ffiH^xi^©^. 

■cmmmfWAtDmrnmic. m 1 tn2mm%&z&mm 
Jc^L/rc^^^^^ F©®7c«cj:^-c«fntt»T- 

24. x-^— tf-»©q*nt?*f). mmrnvMcte^ 

T-A©s?^7-f F©®?c«:J;-c-rSifat4^f*>6« 
2 5. ^-V~m<DdffilVS>*). mtMBMCte£i 

-A©i?x;U7 -f F©®7c(cJ:o-Cllfatt^*>6a» 

MRNA4»«|-r 4 IS^©SiH^1631©^i*. 

2 6. X^-1f-«©q*ll-C*or itti^MRNAK:^ 

^3 nfc«|0tt^F©«l<*^©^fi-C«S*MRNA©S 
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5 

MRNA^^at-r s§sw?©«6iB0i9Ji©:fr*£. 

2 8. RNA-ftScffRNA^'jy^— fefjlSQtf lsV)t}— fefT? 

2 9. »fOtt#^#1£ft?*SI»#©«5ffl02gJl©;fr 
ft. 

30. RNAte^ttRN^'^v-^fcttiiSMsn^sa 

?*< u ^ ^ — ■&c£z>mmnitm*!k>) c t a < «ssmrn 
<DH©ie^©^Mi44* ^ c <t & < mm$ift*K.m& s 20 

ttfc02»igBIS#CCJ:oTtTfcfc>*v K0 1 isJ:zm2 

-mmnw^j^v v f. 

-e©as©fc&©nMt?* -sit 3?©«5Hm zm<omm& 

3 3.02 OigSft» £ 0 1 jS*Sap»s&s|»Bli4^F-*J <fc i>* 

(owmft* - tmsnw -r-zu v f. 

34. 01 jfte8P»A^-0-PQ,-NH-(CH)„-S- 

(SW* x * ^ s ^- h gp^1S?BSSRm© 5 ' - 5? t> 
-c&bsn. 0 2 - o - pq - 1*1- cch, ). 

- S - (jS**;** 5 5 I- S5#*Wf8fll1*#^© 
5' -*^U*7F©5' -^(Cite^Sn. miini 

nuc-cfcg&oT^T&j:^ 2~8-c&&) -cmioZ 
nsft#©i5B033^©safoi4^-asiMRNA/> w ^ 
y ? F. 40 
3 5 . mm&frF-tf'j? < i ^ 1 o©^ y >gi*©»fjt* 

$>~>X. «!«:©«8«J»r>t©HB?'J(C*fLTtafiltt-C*SiB 

©5' -**U**F©6' -^(cii^Stx-Cl^iS 
*©f5H032^©Sfatt^-ffii®RWN^^'J v 

F. 

3 6.01 &*§SB#*02 »*Sg|5#*i1#Jtlfl*S£*tr * 

■siff^©ffiH032^©mfai4^ : F -»u®!R)*v^ ^ y so 
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» F. 

3 7.01 Rt>*0 2 Jl*Sg|J#©— -Hft tT* ^ 

* SfS*©l5H036S©«fiJtt^ - «&MRH^ -f ^ 

y 9 f. 

3 8. t'^-?-;ugp^*^-o - pa -1*- (ch,). cs 

S). (CH, ) r NH- (^±f H** * 5 5 f— h gfcfl-tt 

5' -**U:fr?F©5' -^tc^sn. pfc.fctf 

a©5' -5?^u^-^Ftc*s^$nru-5.iS*©«lH03 
^©siatt^-igs^RNA'W^'j ? f. 

39. mm&ft*ittf*?-Mti/ifc-c-c!!bzm>z.<Dm 
mm3m<Dmx£m—mwigiwv^-4 7v * f. 

40. mm&tttfiv**-Mt\s**is-c&z>mi<D 
^038^©«4#^-«$^Rww:/y 9 f. 

4 1 . mutta?**. Mt^mtcv* y-x*?->-c. $> 

i ^ 3 tit l » 4 dUTP* /c« UTP* t f 1 " > 
SP»©C - 6 Sfc«C - 8 Kl <t o T £4-7-.=: Jl/tCtteS 

©5' -StmiiCiS^XiZO-PO, -NH-CCH,), (5S) t 
(CH,),,NH- (iCtfi*^*^ 5f - hg|5^«5' -JJi'U 

(jRl/Tl^S »3}<©«5H0 38^©«fal4^ - «§4MRNA 

'W^y 9 f. 

42. SB«Itt^^5' -3?fU^7F©5' -g^t? 
f^7r-;Wfc3 nr 2.f»*©«SH04Ul©««ltt»T- 

-wras^Y^y 9 f. 

43. mmm.w&>mo&frf-ifi, fwimm^v 

3 ti/cililS8|l»«:^ U U r *J «5 . *>oii5ia}I*Sg|$ 

ir»Tfti^4 fc©-c*eii^©ffiffl03o^©iHfntt» 
^gi^MR^l^^-^•^y * f. 

4 4. RNAfic#ttRNAd< 'J fe*CC«t4tt*{MRNAtD-Y 

>tfhn-c©«igaJ<iB14£$fc5££&Lic, iiiggi^k: 

4»i^SI5^©ftWW^{c «k o -C*S^4tf UiW 
# S RN*vfiS#ttRNA,1< y ^ 7 --b'K: J: 0 Ififj 3 tx 5 -6RN 
A, 

4 5. ^>trhP-c©Q(3 u^y*— e«:J:i1tS8©fc 

to©ilM-e*S»*©KH044«©«ii@9RN* > 

4 6. «§JMRNA*i^3n-CC>5JI*SSI5»*^jl. t 
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4 7. Oi&8l^#tf**~;l/$/c«:Tfc^>r*9. <b* 
*i 6 ©*§£-?*>, t^-^aiai-O-PQ, -NH-CCH) 
p (SS)„ CH,)rNH- (5£lJ±IS*;**-7 5f - hgfc» 

ti5' -3*u**F©5' -mucte&zti. pfcJ: 
RNA©5' -2*U** K{c^sn-cc^ts*©ffiH 

4 8 . jS*§SP##5£StT* oTSl-OCPa )NHCCH )„ - 
tf#©«SHm46S©«S!®'RN*. 

4 9 . ^K««I14^{C««WKite^Sn/cRN4R#ttR 
N^K y > ? — feffc: J: <3 «SS 3 ft 5 S«KMrna*> 6 ft 5 

5 0. aKSRNA*5Q(3U^';*— fe'KJ;^1tK©fcJ6 
©^Si-C&O. 1S$!{MRNA©5' -^^U^-^F©5' 

K*«S-0(PQ 1 )NHCCHi) Y SS(CH J ) 1 NHCPQ 1 )0- (5Wy 

J: o 3 ft x <, it#©ifiH^4S®© x h ^ a 
5 1. «fntt^*i5' -^7>^»T)t*jJ;^3' 

^>:/IW>*DW:/j£W^S»3K©ffiBIS5(5JI©;*^- h 

52. a$is(RNA*i«fatt^©3' -^«:*iw^»r 

7tRNA-C*SIS^©©H^50^©XV- h 

5 3. 8ffltt&?-tf. ^ffltt$HHC*§£i*ft/c. 

OtS-etiCcSStiteJX i fclO«[«©S3©^K©»rK- 

ittS^RNAi©^^ ^y **a a-is a >«: j; r>xma 

SRNAtCi^ S ft T I > &«#©«!fflf& 30S©««H4^ 
-jgS^Rww^y 5. K. 

5 4. SKSiRNArfH-f >tf hn-C©Q(8 U'7'y*--fe*«C 

<fc *«K©yt«6©^M-c* *iS3j<©«5H^ 5$i©«?att 
^-jtisssRNA/w/y ? f. 

5 5. «fnl4^*JSe®-CASIS^©«5Hm54^©^ 

mtfrf L -im$ifw;U7'<) v f. 

5 6 . *tfDtt»?-tfttirc * S f»*©KHS 54JS©fi?a 
tt^-SSgSfRNVW^y » F. 

[^Bj©»«fflftSi^] 

^©T'>H2-fK|6jW6ftfcfc©-C*«J. J^iSifflKtt. 

#£BIE©fu£ 
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s^©/h«©^ttii5^F-**l*-r & C k #B$ * e&g £ 
ft*, i^oa^sg&^-^tb-c^ 

©lk^fl!i©{*?fc«t>K:f&>hS??aE-r s ^^-^tn^jm 

©^iiG^DNA*©ae^©^*^-r 6ft fci^ij 

10 am^^c^^xoW&.-^n-zf • njzfvtfW- 
ft-COS^fc (mKW^i*, ft!J©i»£!BJ. #SiJ 
1$£©eil8£<*i«*HK ^©^WSP 

lx im#zmm-r s©(c/b<,> eft ztmt tt-ox^z 

20 ^>/^S©«WCC*f-T?,Sl«:. X«. SWDNAXttRNA 

©#Wgp»£taiiiWftBa?iJ*fco* y =f • x * u** 

P. X«. inmc£*)mm2tl2>tn#trj;-ox^Z1ji& 

^ y ^©©^.^^©^t^sp^cciitswccie^s 

T ^iz A LXl,>Z>-*>7)l>>piCim-r S^«:iS^t^ 
#©^-rft*>i*S^L/ciSf0l4^©^a«. WMWK: 

{fi-m&£.L s z> y =i<- *- • ^u-^*afntt»T- 

30 <t1«^3ttS*\ <tOC$-a-SC£{Cj:o-cft3ft2). 

^«I1*9-^ft:^^6^^Jl'?:*0§-ttSy*-*- • 
• ^X^A*>6*Gft:'>^;U©?ta«Cte#-rSC 

40 ytWIbot<5, t©«fc5&£-f :/©y*-*- 
• i/X^ACC«fc-5-caifiSSft^.5!SiS(*. «*WKW«| 
^S/cW©?Sffi©^^^U*^C31±5©(C^<t 
■T-Sy^-f- • ^-^©®!K:<fc-5-c$iJKB5:SWS. 
seor. cfte>©y;u-7-c«. *5jio s <lfeiT©«W^ 

i». ^tt®l^«l»K:*t-r*#fi5c8trSttr^H2-r©JSg[ 

§ftT*fc. WAti, KlXZ-r-Mt (biotinylated) l> 
/c^y^3?d7U^^FX«DN^Sf0tt^ "T'D-^ (p 
50 robe) " «. »5R{ca«SLfcTeyi/ (avidin) y^<- 
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3#. mmc^-oxfm^ti^mt^fsm^m 

f 5 C 3ft Langer6. Proc.Natl .Aca 

d.Sci. (U.S.A.) 78#, 6633- 6637-^— i> (1981) ;Lea 
ry6> Proc.Natl . Acad. Sci . (U.S.A.) 80&, 4045- 404 
9^-^ (1983) „ ttc. ISsgtCigilg 3 ttfcyfcfiJ>£ 
■i • r'n^KfeftSW-f - • iOU-T'iLfc 
4><D&cB8l/"Ctt> Heveyi Malmros ,3fcS1$i*No . 4 , 228 , 2 3 

©l^cJ;9MI«3ft£JKtE;©Sa£{8?- & Cite J: 10 
0, *ft^ft©6?*-Sifflt±#^-tfc#©«£{*K-o<,> 

T*s©&©£j£#^*g«3-a\ -e-ftte. ihijwk: 

42 (peroxidase) ■?'!f:X7T5» — Hz (phosphatase) ft 
£*©»*«> »*CC^L7c'J^<-$- • ^-^iL 
~C&<mm 3 ftT Leary^StK^IM, 

L *> L ft #6 . T try > U^77 ^ ~te**s 
<&bo-c< SJ^ftPf&tfM'Jtf-*-- • 20 

Sft-ssi&tffcco ssjiaccfco-c. BKcctsivcfH 
RS^W^Citcft-5. J||Sg©fflS<!:l,T. HS?tM$E£ 
l6©3y£!&I©tfcffl t, 5 &fi i: l*> 1 6 lOOffiJ 

Bl <fc l>o/c®iEft^Frart©T y-fe-f -C£j£3 ft * *>©"C 

&wfttfft6fti>. xhkc». niit-ffljn • 

*) ttoiQtgfr ^loofgjSSBD^fJS. 

«fc») BISKS*, SfcHfettig;^©*-^. Xtt*§ 
tt£f*W#^KJt©#HK>t©??£*-C#s. MffJiU 30 

• j/^f A*i^stsftri,^. *©«fc5ft';tf- 

• ^ay-Art*. JStSlrjlOr. ftftmttKJt 
*fc •) tt^e«Ml>B#Hrt«c^;ft»0^^?:^jS-r 

* <£ 5 ftl*«n*©#ffi*i^si ft or < a. 
^ctorfttifiS ft£&l8©S£SiSttSi§{a>6 . 

y?- fef©S®«:ft&. c^Lf< OjIL/S)S*i*ic:S 

■rs©-c*s. seorsffijcoaBasj^y^-ir- • f 40 

*f-A©)8iK©iSj±K:fl3t>£©tt. WfJ-C**. 

ELfcW* 1 . R.K.Saiki*>. Science, 230^. 1350-1354 
(1985¥) R0 c 3-a^>'<!HFitaiSRlE#8No.01640 
54fCfa*83ftrt>So Saikifc, «E.co1i 0NA# 

IM^-Hz* I ii^fC. dATP.dCTP.dCTP.dTTP.t. 3 6 
tC 2 -?©£>£:* l> =f 2 ^Utf? 1 F^^V-BH^, 1-5 
B. -fe>XSI©3' ^«8©fi< ©SIJ^«:ffl1iWftK?iJ?: 
*>-?*>©. •eL,rt i 5-*«^(*DMABr>f©T>^ • -fe 
>*Sfl©3' *«g©fi<©Sft»{Ctl1«Wftie3?tJ?:*)Ofc 50 
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©£fli<,>-c*j«5> •^>^;Kti©*lf*©fi*«itlWftDNA 

ii^3ti--5©r*io Saiki6©^tetC«, £&©1f--f 
^^6ft*DNAd<'jy7--fef-fl!B«1ti!i. iK©#8t. 
Sefcy^^v- • T--'J>^#SftS„ tfctt©fi 
I*. tr^i'^tc^-Ot^WK^L,. 4>ft<£fc« 
S«©K§te»Ttf-©igK#. 'J 9 — fcf^H^iflg&i® 
ft^*r(cftS. Saiki6KJ;9iBi&3ft£:£i£-Ctt t 
'PU < £ & 3 o©^)5;* «; * U:*?- fjp^-c* 

t^m-r^^n-^rabs. saikie.©*^c*jwsa«i 

©fclMfJH*. 3 6 ft*. St^T, Saiki 

6©2r&-c wxNA©g BaK^jffl l -c^©«*te^ 

3 dna^d —~? - ~7 *"j *z -{ ©/SK'Sr*! 

*3tt&o-r&s#. ^©-^-cMK©SB«$«*jii; 
■c, ^K^FX{*-e-©#ie©»rK-x{*-e©Si5(4tc*f-r 

*yyHz^©S&g;S:^*3-i±.2>J:5ft, J:9fa06-C\ «fc 

0 -«fta<Kcit;ffl pjfigft umamm £ b r-^s 1 3 ft-r ^ 
s©r*2>= 

p^K^oftBffisfts. RNftffiisitt©. rnas^b. m 

©■C*-5. RN^f[©^«. NIWEloJtt©. rna£^©si£; 

*uu©< Oil^tLKioftrw^jtcJtfflibrix. 

-f > • fcf h P©ffe©S^Sl£<i:^ft ^ . RNAEfat±©RNA 

<fcorftti«3ft.5. RN/ffiftte©Ri¥va^r« "SlbWSia 
*" <ti*«ft-ctfc 0 

HarunaiSpieqolman^ience.lSO^, 884-886^— f 
(1965^) „ *^*s*-2.S-C»e8fjftB«aWS:*ftltt 

• ~>X?-A{CfiJffl^-^C<!:Ai-C#SCi»#^6ft-C^ 

Miele?., 3.Mol.Biol.,171#, 281-295^— i> (1983 

«p) ^T^-^gi^*^ 

1 rna.©. ;*?7-V*yT--isQ&<DM&&tefm#') 
jv-m ( "u^y*-42" ) ©ta^{c«^>a-r«ft^ 
(iS^©ifA*iaj^u-r*jf3, SCK:^ ffl*»^.tpHI^ 

«-l RNAA 3 , U7''J *-42*fCj:S1«|i©^<!: L/TfS 
tt"C*«3 0-r3W^C<»:*«SL/"CI,^a„ Kramer^. *S 
it$i*Hl8HNo.614 ( 350 (1984^5 ^25BS^) 4>#Mif 
«t, Cft«CC-C##XBS«:^*ft-CC^„ Kramer^© 
tHBltt. *H^aSO f Pia©RNA{CS< . Q&UzfVij 
— tftSttK <fc-5«K©7c«b©«*g|itRNflSIS'£ . 3 6 

(C, ^©.t^ftllSI©^ 

T'P-yi ^©flJffltCOC^-Cia^L-Cl**,, Miel6© 
fg**>, Kraner6©«FSffiBHb. ti>ic. 
#<T>TV*z<(<D • isX7-&<D&i&tLT<Dm 

1@JRN\7&!L>' C ft {CM* L RNAttff ttRNAi< U > 7 - i£ 

©WfflKoc>-c^©ori^ft^. 3 6fc t iXiMH) 
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#&9?©g#j 

tm«>. £#?k^h^{*:©t v ©s®g© * 

S£or. #S©£#iS#^tfcfl:*tfctti-rs io 

• ■?T-i>Q<3<DRm#V y-5--t?CC<fc£-f > • 
tr I- n-c©1SSg*«J#g&. rnaRO'^-©^ 

t$mm#*StS . RNAiafiJtt©RNAJ}< 'J j< -7 —fefK: <£ £ 

tt. MftMKCcJ:&iKMK:Si>-Cl>S. 

RNAftffintt^FKtt) it. C *l#T ? -b *©£#iS# 

* Z\s1t* K©»rW^**«^K:«. «S3^rn 
fc«RNVC. yj^U*^ K*4t>«, * 

*». s«4J©ifflsa©^»«:Ki/-rftai3n-5»i**4^ 

W< * ft «!:* ©* d» ST? & S*§-&ft ». RNAKT V -fe 
^ • ^X^AtfJ©fcf**>^*£#gWK*S£**tafc 

ttfcsmsz-istsm $ >/< *t*\ ^a©<t 9 ft# 

5. 

©RM^lgSl#i£^£ft£a»6'C*&. CCTa) RNA 
iB^L-Cl*^. £>£l>tt. b) RNAli. #BtUfcRNA# 

<tor«ffltt^4^urc^©r*4. 

mn. ^mtrym • ->x^Atfj©t*#«:ts^oTi,> 

&MN®ttIHtt. S8K ©g£*n©«SB©t>m*>*:flll> 50 
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tf ft 5 c t #r * . %tc«Ma>ii*± c tcmmmmz t> 
oRNAfc&m-r •&©•?£>£. soo^rftiur. tr*^- 
;nt la: >xx » u*s/ f - 5 ' - = y >®£«s?jfie 

©«ail/rfflt»iC4*srt. 3 ^©Jfem^G 
fctf^^Jl/ffcLfcRNAK. ffl*.«Leary<E> (ifetC^lffl) 

So 

##fc9i©i**fflftiBj$ 

r. *>^*±lfc©tft#«fflf4^ec3 6u 

ii) fcL±iB©«fntt$H\ ^tie(**j. hkbrnk? 

ttftt>*§£. ) ©SffXtt&T?. ISSMRKn 

iii) RMA6!(ffttRM\^'jy 7-H2*«rfflC»r> tfcf*(Cilg£ 

RNA©a»?rfi4Si3-l±-5. -&Lr 

iv) ©SJ^rfeSL/tRNA^a-r-S. fcl 

<6©flWffi^6*S4. *«Htt»Btt» J f~lWlBaRM' 

•or(,»*. SfOtt^liaSStRNASC. RNAt&ff&RNAK 
V jt =7 — fe'CC<fc -SltKlfRNAroat?**} C 3 •«+ & < T -S 

©aisas^-^Lr, is^^-a-sci^-c^-s©-?* 
iis©^3©asteau^4fei#sw!tt*s^*f 

*l5l^pK:0fiSur^s©T*s. 

"^v- h^p-^ (smart prob 

*Dtt^-*i. *©«ift<!:^Lr^feuti^tc«. mm 
L-c^RsisircfcSJ^K:. mmnmattteisx^ 
*^»?6{c. tts^«^rLr. mrnvmam 

ZhlCZtc-mfrhfrZt. *»W(iRNA«C??14©RNA 

>J*y > 9— ^fc J:*«0HSRNA©«a**j»lf 4 cite 
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tt. ^^©tBSflUaJCi^D*, 1 *t©>Ii|i§S|S# 
©C<tr*&. 

*^«cee^. -ttasrasa© i ojc^bfc. * 

©<fc5&?t$J3!RMftB. ©^©ftHttfc&fcfc 

icstu-cfe, • sou- 

B. T9«^<D«m4kft. **t>B«fl«jBrit©Ct*3 
£(*iS*H i &*l>B£#iS^©»r>r©C£r*S. ft 

»{cb. OT&Btt*:"**. &ti> 

«\ «EK (DNA.Rm) . MoBi^ *t/C#y*«fc 
fttt. *£lH*#£b-Cl>3it-rtiB. -y->^iti(c?? 

-Jr-OW* • $Va, ■J^M-yyAOBi 

SS£12J (KftiWIf, lft£tt®4VA<DKttXI£. rn 
a. tt£«K<:J:g££3ti***. «*«Hc«e^-x* 

(M^tt^aFfifedUCBBl/'CB. Lizadi Noquiera,3-a 
?^mtlJH&«bto.0335l08«#JiR<DC£) :«>A4ani 

:*St»B. HSiifi^- « 

fc, «*.«. *;W*>©J:^&?$5£©*>A*-cfc&9 

A. *©jfil«*^*»[*©#eE^«ffi*T->-fe-<-C^5£ 

^Wfc2o©ta#£&$C<btCfc* 

B. (-T A^VJl"<> F Ty-fe-f ©*§■&«: B) CiMtCife 
^Ufc»l©ta^K:&4-r*^5. ^<©flfe©*-^© 
«M**sftW«:ffiiiLfc#K:io-CBW6*»-c*55. 

ffl©*-C^> *IM!ttWltt». An«dtrtttt©MAO 
ftKW©«*M>l«E«:«Jfl-C**. 
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(dnaXBrna) *5i>B-e©KK-©t&#sco(,>T 

Ltcmm&ttte&msmtmz-stsj*^ ■ e# (in 

vivo ) • tfFP (in vitro ) ©2K©gt$J]© 

(c*jcjrsfg3nr(,»sj: i 5tc» owXBRiwjiWtt^ 

^*fc»K^fc&WtiB&6&«,>g3B, SBfl-tfjtcB. 
r?t^ L/Tt»s^>^;nti©eK©«-*>ffiai3K:«(c# 
LTD*. «OJ:9«elHDtt»?ttjMr. ii>^c < ifeio 

©JB^^/n-^^ *4C>B. lo©^<>;^«i3Z.B— a©^< 

tociKj:9t> ^;nf <om>mm t ksij 3 

*>©U-fe^*-*Jlfe«:©4#B. *iU*>4#aW*S 

mm^ntvx, bp%. cn6©tas:^fflB**»ts 
^ (mwM. i»*wffls:f¥ffl) ©**/r- 
L.rt»s t©i L-crat&L-cos. 

©iai©tt-^%^D3-esc tifi~c*z$itt*®&K.9m 

5(c. ^-©J:^J5:#Sftttasafm4^*^>^;U* 

omvwnt mam imatimm^mmm) 
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flnXL/T. ^^©T^Hz^&CCiOabfcl^:^ 

•So 

C5Lt\ ^^Sl*. Grunstein<fcHoqnes,Proc.Natl . 10 
Acad.Sci. (U.S.A.) 72^. 3961-3965^-y (1975 
^) (W^.liFalteiwiMaselev.TKH^itNo^.aSS.SSS; 
RO'Shaf ri tz ,*a«Fi¥No . 4 , 562 , 159& £' t> J: ) 

<D:3P-->W ^-f-^-i^3>ft^ Be 
ntoniDavis, Science, 196&, 180-182-^— V (1977 

-fFW-f^X, &SC»«^cD»*^*fB3n. B 
#fi<*± (it** (dipstick) ±©B(*ffi#^ 

( GillespietSpieqelman, J. Mol. Biol .12311. 829 
-842^-y (196S*P) ) &WHC3^Xi>ft*>CtifiV 
**ffif**fc«*3&»6*ll3n. "F5»h (do 
t) " • Zfwy^--i>if (Kafatos6. Nucl .Acid. Res. 7 
ig, 1541-1552-^--^ (1979^) ;White<fc Bancroft, 3. B 
iol .Chem.257^, 8569- 8572^- "J> (l982¥) I IMf > 

• (Southern, 3. Mol. Biol ,98g. 503-5 

17-^-y (1975^) ) ; "y—V>" ^B , ;f-f>{' 

(Thomas, Proc. Natl .Acad.Sci. (U.S.A.) 77*i. 5201- 
5205^-y (l980*P) ) ; ZhliC. XU^hd • -JW'J 30 
f--(>y (Stellwaq£Dahlberq;Nucl. Acids. Res.8&. 2 

99-317^-^ (1380^) ) KJ;f)Bf#I<*±fc:@5t<* 

3> (BritteniKoh re, Science 161&. 527- 540^-^ 

(i968sp) ) Tm*/mmpwm" a 

y (Kohre6. Biochemistry 16&. 5329- 5341^— ^ 
(1977*P) iClEfflL/c^iCjcfJT^-fe^-r-SCtfc-C 

tctO. B^&±fcB£Sftfc*w<**>iJ<'.;£licc 

s *»w©^s«. «*©iNBflai4f 

*>£KB)iaSlffi©tfy£-« (#!*{;£. 3ISfi0llXI«:#M©C 50 
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«©<t5&. B<^f*±^£i,fci*£®E&3fc<D*>;-c 

y £i§& i*©^W(cj&ffl-c# 

"^{SRNA-itt. • trha-ce«)M!«WK:«S!{ 

<**lS, HP*. J> • f hp-CRNAfe#ttRNA-i<';>7- 

•tf«:«J:o-cfi4« 3 ttS®£(c<fc 0 »IS3 ft 5 £ 

RNACi) it 5 . *^©HS«Ci§ LfcfWA*! 'J > 7 — fe'S 
O*a«@fRNA«felT©*Jfi0>l I KIE&Stt-CUS. 

etJ. #5£©^«^^M<*-¥>-€-©ffl{*gfKffi5£34a 
-e©J;^%«Z3L«iRF{cSiML/^c^j:P,«. ^f^- 
•J *V T - V> Q 0 ©.®&**&fcftSE.coli©SgfeK:Eg L 
RI>^#t4©RNA5j<'J^5---fef©^S?:ec-rc»*>^ 

z>%m^mLm&*>*:<omwm tern l r & s tin » 

<l-2.C«!:*Sr^SaiJS[RNA*^g-rSffi©7T-^{C 
Ol>r«. W^.tfMiyakee>. Proc .Natl .Acad.Sci . (U. 
S.A.) 68&. 2022- 2024^ -%> (l97l¥) 4#M"l+J;o 

«wtt^T-«c^-rs©-c*n«. cn4>^«!Lfc#tc 

^str a zzt wmx-bz. c<oct nmsummx 
^ufc«fnl±^{c^i,>-t-, -e©j:^^^siw#(ci5fe 

te»-^iBi*ffltt<!:©M^^t < Cfcl/t Li *> C t 

-( — pnmim<D&ffi<D^-rtifrt,c£ <o satc^fss n 

«KMRNA©«fatt^^©^«. RNA»?¥ 
tt©RNA^ y ^ ^ — fe*(C «fc Srna©^^?:^*^!,^ J: 
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l/Tl > SISSgMRNAtt . RNAfeSttRNA* '^7- tt J: 
3 tit . RNA»|?ftRNWP U y 9 - CC J; £ iSt?©^!© 

&ofc^#£^tm&&£l^T*£ &©-?*>£„ •£© 

<«. Wie1e6> 5fetC?lffl. StfKramer?). #B**f*W 
H#^fNo.614,350©;£j£tCj:«5. &{*©gB#K5>J tffltS 
8<J&iS5»J?:^t? J: 3 KiBI?3ft;fc«*&ARlwC;2> 5 

ssttiou^^i'u^^Kib'p^ mmmz*: 

ftwattcis^rao 20 
mm&ft+tfd&^-r z *> t *) c s n/csp» £ ' w :/ # 

CC-OOTtt. W^.«Dattaqupta€>. 3-d ?'«ftilFHffl| 
G3RNo.0154884£#J8H*<fc. ^©SBffitt^KlO^T 
«. -£©J:5&l&>^S:i^3H±fcO. £ 9 CJfc-tffcOT 

^^Kfc<,>-c<fc<*ne.ft-ci,>.5„ 30 
auiMRNAi fainted i ©ra©^ft*riw&*§i=H;j:, 

*/c. SSSSRNAKIS^ L- 7c 1 # @©®*£SfS# <b . fgfn. 
tt#^t*§£ otc 2 s@©«*Sg|5#©iS^* ii c rtf t> 

£. 

-r>2&mrm%e>W<Dm-£$ («£<*© 2 ,XXte 3 #81 
iS#>e>£Dfci££«KK) fciicrtrbft*. ft 

ftorus. 

SB#© "#*WttlS£" X« "ftWWfciiir XB "ft so 
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mmum^" <t». «is^#<h*ft^ft©««MRN« 

£tW©"r^-C©*g£#> ft»S«Jtcfc©r*SC44^ 
I»L/-C^-5. CCt?!^, Sl^S|J^©aKSRNAX« 
^iDtt^T-'N© "*S^ (-joining) " . (linkaq 
e) " . (connection) " it*. Mtkfr 

«. a-sas^** "ftWttK" x» "*m«k" . -eft 
*ci*^i*u-c(,^ 0 "*ftwwa" *s^. x«* 

H©. 2^ 3##BK.*£*S£feW©< 4>fc 

ilteg|J^-4«S3MRNA<k©ra©ft«W^^-C > ^ft 
tC «fc-?T RNA©«SJfiEa^ftft&<,>k©©(,> < O*i©0d 
£ L."C«T©<b©#$$ft£„ 

( a ) »igS|J^» v 'J^ISt*^ 
mMMfiMDS ■ -zfXsjr^YOb' -mMt<om<o 
jtSWfefe©. «MMRNA© 5 ' -^i'U+^FCS' 

^•©3' -^^u^-^Fos' -^^©*sc>(*. 

mmmm&5tf"<D3' -^jscc^u-cosi^^ft 
rt^aMSP^t?, -e-©5' -5?^u^^k© 

5' -^KfcWS'J>M«r^Ur«fa14^^©3' - 
>?i'U^^F©3' -^KftW*S£-L-Ct>&$&»TK- 
©3' -5?^U*^F©3' -^^©fi«©ft«te^ 
*5. {SSft-OTV*,. 1tS®Rm©5' ^Xi'Utf K 

er^»«:fc^-ceE^)©^accj:o, 5' $tm$:T4 

^f©^K*feSP»W. 'X«C. T4RNAy**--fe*4fflC»S 
6^I©^ffi(Cj;0. »l®fRI^©5' -**U:*^F© 

5' -i)^mcmmrz,ztw-ei*z. c©f^©5ic. 

^•©attSP^) © 3 ' -3£i§!-C4>ft«J: 0 3fp£ffjic}I 
tf-TS : ^»if(c*sc^-cfei6ft-ci,^J;^K:. #-© 

ffli^r. dna© 3 ' -*S8tc#S03#Sc4*J-c*S© 
r *s. 

(b) m&$!&tfiV*5-l'*X.tt.4 (inrino 
-biotinyl) •CSS-NH(CH)..NH(P0 1 )0~. SC-NH(CH) 
„ „ SS(CH ) t t NHCPQ, )0- . - NHCCH, ) b b (CM) (MH) (C 

HiXcWCPQ,^-©^^— 9-- ■ ?)\'-~7'*:ftl,fcWm 
MRNA©5' -3?^U^^F©5' - steins Ltci> 

©. cct, -eft-eft. 'j>«rsFS«5' -si'u 

^>{C^trfe«5 > aaW2a><=>20. bb<tccW|aIi;*»X 
«So-c*jO. ^■ft^ft2*>e.20'C&S. ^-NHCCP,) 
„.NH(Pa )0-©X^-1f- • ^;l/-7 - ifefe-3/clt$iS}RN 
AtJ. Chu<bOrqe1,DNA,4#,327-331^-^ (1985^) © 
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^fcSEU^T5Ci!!UrtS. S:-NH(CH)bbSS(CH 
■ X c NH(PQ, )0-©X^--ir- • tf)\,-7$:t > ~ittW£m 

rnab. mmm i tc^snrc^. ss-ni^chwco) 

(NH)(CH,) tc NH(PQ 1 )0-<DX'<--9-- • fco 
fcl^SJMRNAti, «»MRIWSr. 5' -^Utf^F© 
5' -^{Cte^L/fcJC 

-0(PQ,)NH(CH J ),cNH.ai^;NH J (CH, \„CD, HOT 5 -> • 

#;u#>$©ffi14xxir;u££i£3i±Sc iKJ: 

^t^>©N- 1 Fn+j/x s. > • 

(N -hydroxysuccinimino) ©JStt>l*. &^#IJfc:*$l> 

( C ) &~ (CHi ).. (NH) (PQ, )0- Xt* - (CH, )b „ SS(CH, )N 
H(PQi)0-O^^— 9"- • #)l>-y'*ftL-Cm&LtcT 

5 ysa*ssp^©^<D-cc c-c y >b*t $ fs«, 
Srna©5' -^i-i/tf F05' -£8Rk:*§^Lt;*$ 
«), aa. bb. Rtfccttii«j$©J:5CC^3tt.5. ^©<fc 
^^StSlRNA<Di9SI«Cl* > Chu<!:Orqel,DNA,4^ 1 327-3 
31-^-^. RO'WT©*JgCa|I ©^?**5ffiC»6tiS„ 20 
(d) ^-(CHXc^FOi,^-©^^--^- • iOU-?" 

r 5 FS&iltSSMRHAroS' -Si'U^FCS' 

7"* fco;fc1i§!ffiRNA©^J&CCOt,>-r;iftlE It t,> £„ 

7ty>^H/yh7 tj; >©&*§§&# <!: . ffiSSJM 
RNA©fffl© ^©Wi. 7ty>XB, 

u ^ F r t^># tr* * >x« W 5 tr* > i 

* (ccr^^»-&ft(c«**WW>iffiaffffl©*^ 30 

ifcoTUS) ML, SfctC. C©K-^^>X«-r5 
yhT+^>*s5t(c^fcX-^— ^- • y;U-^©l-^tc 
J:9ffi$Jl?RNA©5' -5?^U^^F©5' -^^«CJS 

««c^s-a-/cfc©r*5 5. 
^©^fatt^tto^-ttt, SteSPfl- £©#**§£• 

5' -^U*^ F©5' 3' -^i'U* 

«:. mb<Dtoft<Dmmttm&t£^\*^tcmrtikft 40 
^©^©-en-etia' 5' -imfrhto&tz®. 

&»rtt©3' X«5' *»OX»W4- »iS 

as#«, «*.«. ja*©***— ^i/-^on* 

mmglfWtD 5 ' -Xi7U^^ F©5' g^(t 
tt£T*J:9«:. ««ltt»^©5' -X^Urt^F© 
5' -ftJKCttet/fc. W^XtJ-fi^et^, 
SSSSJg^-C&aS. e*^>il)|£g|5# («& 

^ y # 4 x-r a . **(*©& #©B2?tJ i ffifun&eai* 



^--9-- • T-Afc/rL-C-^i^U (uracil) g§g (« 
&©C<ik*£) ©5 -^fSS*SC>tt77 r -> (adenin 
e) SS£ (ffiifc© ££*>&&) ©8 -0^X»6 -|iSft 
fo^LT 5. m*.t2Ruth. ^ffl^sfe 

#Jj£$gNo . 84/03285 ; Brake! t Starvi anopoulous. 3 — a 
^^•iRffrmMC:$BNo.0122614*#M-eJ:o ISSSSWWK 

*>*^-ir- • y;u-^£fc^fcgi?Dt!i=#T-©ssS£fri£ 

«. £K©iilSg|5# <«*.«. tf**>, ISiMRm© 

i) xt**-<— 9— • f*-^* 

taf*, mil, yja.v2*zsmmft?-t<Dmo "0 

tS^-© 1 ^OPItt, 7ty>XB^ h U^hTf 

ii«£«l»4i(S^Si*i^i{CHL-C«, ea^.«Dreyeri 
Dervan.Proc. Natl. Acad. Sci. (U.S.A.) 82# v 968-972 
^— i> (1985¥) ;ForsterP>. Nucl .Acids, Res. 13S, 7 
45-761^-i? (1984J?) ;WardP>. 3-a^^frWfii 
jA$8No.0063879;Enqlehardt6. a-O'^/'CWlPWWlE 
f8No.0097373;Alac»on<bKing,Biochemistryl9^. 4341- 
4345-^— V> (1980^F) ilmani^, Cnacer Res. 45^, 263 
-271-i-y (1985^) 4#RS-t*«fc. 

SS®!RNA^*S^L>fc 1 #a©i*ea5^iSHfn1453^ 
(C^tfc2#S©iSi^g|5^«, (2o©«ft»M^Tfiite 

5' -^©y>^(Cie^L,/c^g?iK«]tt^©3' - 
5^*>fc{*fiL/c**U:#-*F©J:5CC) tBmcftWfe 
^bft:*), *4^ti. (Ttf^>X.«, * r U-/hTf 

<*: ^ tc) 1#SWaiS^*fi L-CffiEK^WirWKfflEfP 

ffl-r-sti «§SMRNAi«*att^«!:©ra©^ 

o/c«t ^ k. ma&&-&wtmvmt ©ra© 
ftw^© i mmit, mmkft+v ■< u • e f a-c^ 
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m^m^K *i/txtc, t4rna'j^— e&m^-c, 5' sn*<t^tc«torc^o-c*s. s-t&k:. c©^n 

3' -5R««:ftl)n§tlfcf*S^y>^a*^LT^§ *^{CSfo/cX-7-h^P-^©l-o<D*ft:P!I«> 

»{c«. ysjo^utf^K-e&s^t-e&s. ^-©J:5 c©ili*l£&1I$SMRNA». 0»;U*> Miei6. 5fe(cgi 

«C«WDB^f~ SSiMRN/VWT'y;; F#tfc{*{C*S£0 10 fS. RU\ >77- (Kramer) 6. *S*5ffrffltK*5f N 

fc»T?. fcu cn^RNAU^y*-H2©^S!<i;U-cr5 o.6i4,35o5fcscgiffl> ©^iStcfieor^fiS-r^. Sifntt 

«fc0 'J >&S?xx^;H§£*iaS;*ti:t\ rna£dna*.6 St?. d*i«, «S?^RNA3|J^«:^^jt?.nfc8B^© 

rfflt,^ci*s-c#s. fcctctiti, 8ffi#lJK:teivcgt*n©^<©-f> • trh 

Ak©M«c«. T4RNAy#~fe*£flii,>-c, RN«Sfatt^ • b*jK©^©^-rn*Hc<ti3^-RS3n* 0 m 

*mm&mw£-%bfr<D^mcm<&z-tkzi><Difi$> Mfcz.m$mwNDS' -xzis*?- f©5 - -east 

^-<x-r-5«?ott^©»r>4-<»:©ratc, £d>©y*** mmmiRvxttmic'&iK ss-ocpconhcoo.sscc 

Utf?- F=&t>-5j:^K:PSStiS. -€-©*§3lf# fctifcRN 20 n,) 1 i«HCP0! ! )o-©aJ^'KJ;0xv- r • y'u-zftplcm 

jnorc^o-c^ntf. -e-ngftRNAU^'';*— mom *o. ^ft-eft2#>i=>2o-e*3. -e©j;^^xv-H • 

tcw^y ^x^s3afntt#^^©ia©»TJt<fctBSli Agitf^w^y ^xl/c*£«:&-?-c(,>£. xa- 

W^ia^JSfco^y^^+^y^u^^ Ki. ^©figwcKSL-a*. tjjJixc-y^x^l^Ki©^^^ 

*'W:/y ^yxsth (ttfttcw:/'; ^-rxs-es yy^Hf-^a>*m>. 2ttcy#2*uT— fe*H©?§ 

*\ ^-<xs#/cf^ on^-r* (x 30 m*mz.z>t. mmttt^itmmwmifrhM 

uwm?z>) cticjzvmmsti:) . #«t. rna^ 5 dna<?: sto-c^&oxv- f • -fa-iv, mmw$mv> 

; w y *v x-r s itsvnmmicmK^mm-r s>j# ^ t mmmomtk&is c s ( Doom s - Ken er ( 1979 

X*UT--fefH*Hil>-t > MSi2MZ<D-C$>Z. Donis . ^(C^lffl. *#RfH±J:) : ;WC*g^0-CV&l»X 

- Keller ,Nucl .Acids Res. 7^. 179-192^-i^ (1979 V- r • "^d- X£&fc< fc&(C}H,>j*j£*fT t-\ 3e.CC 

¥) £#JSH2-J:. »Rltt»*»»a*. 1gS®RN^y#**UT--te*HK: 

©*«:». "xv- h • *i*^, 0 ^p-^©s*?s-r* ; %hxmm. m^u-/ h 

"XV- h • ^B-r ««H4^-*lgE»-C* -JU (dithiothreitol) WX)l>7 A Fi|g^?rraSL, 

r, 3£cc isg<t2#a©Mtesu^*5tas{c*w^ ©f*s„ 

0-c^•5iSfP14^-«S3S!R^w^^^y F&?oc *«W©xv- h • ^p-^ofe^ l oontfMr 

t-c&s (ap%. 2<Xs s^fltitcctsilg^^^^r. «. swi^^^y ^>rxi,rc^«ci^u-^©i®»S[ 

2o©aisgp^©ra©-r^r©te^«*«Wt7*4) . m^c^Mctho^)^*? ur—b'Hi.c^^^ 

^Lri,>-5 lSgi2#a©®ifggB^ > 36KC©2o ©5' -J!fU^F©5' -tfSKB. ffe©A(*^i|Hj 

©jSifSSP^^-^UTt^C^^SgP^fe. ®®WCC SICC, ^-0(P0i)NHCCH,).SS(CH,XNH(PQ,)0-©g|5^(C 

fttf. o-rc>4i#y£w^-f^y k^© so ^ccm^I/T^s. co^ffj-rtt. <fcX^lg$!{MRNA 
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*&*»$!S2RNA*8l@SSTS£«ttin>. L.*>bfc#<E> 
coufcflm^ gtfattsmp^tt. *ftffj«:jyT©3 
o©gB#*P *aTl,>S : BP*>. SfOte^J&W 

*»6i50** U** Frt>6&S ; Si 

Wtt^-©5' -S*u**F*»6. tfc<**££8»#© 
5' -X9U**¥*.1$&L* (U*>L£©g|5#S:^ 
■«*(,»&»,») . «$®RNA©^©E^RtBI§tt&IS?lJ 
^©iftsofreeo?:^ utf?- F#>6fr& "5' -9=>^-9 10 
(clanp) " g|5#;*l,T. *fc#-*S£S|5#©3 ' -5? 
*U*?F <L*>U cl©gi5#«#gftl,>) «|Q 

5' *ir?W&*r\4zn) $fVX-r*gWJ>J: 9 fc. 
3 6tc. «S@fRi*\©5' -*3ftftifi*g-r£«S¥§?RNA© 

&S "3' g?#-cas. 

ffrcttHM*:. *Wtt^©5' - * 5 > ^SP^So* 

3' -t^zsimfotnAiv 9Ax*vaxm.m& 20 

=fatt^f©3' -i-^^a^is' -i'^t/g&a© 30 
^iLT^RSte-C**. — BE. Xv- h • 7-a-X#s. 

CDMJBtClRl/C. *ftB»K, ?>:/;U<DttBtl:<D'W 

■njusmmo * ^ > ^g^^autMRNA*^ mm i> r t » 

£ ic J: f) &ffi£*T 5 o-c* £„ 

£flic>S<!:»<J>t/t:L*5©t\ JtBWrtBt*^^ * • * so 



7>>> K4f9-&yt8t>©^y y-f-y— >3>©ar© 

• r.v-fe^ fetter, ■e©J:5* - Xn-^'*fflt»fcr , > 

a> • r , >-fe-f©S5R«:S^u/c#K:«ffi^t?#SC«t 
/c*s> m *V9 • 95 V> F" &£D£. »Btt#?*> 

i»*<mrna© (*©RNA^>*4c»«-*B©aas«aisp 

fc/c^(c (&iffi1£#^c*S£l,7c9Xtt*£^l.-o 
o/cf&r. !P.*RmK?¥tt©RNM<y^7— b'^rffll^a 
m&ommM-^XT'V^A^Vi^lX. TV* -ftp 
^*T^6^l8l3nft:a©«E:%6^fCRNAtfi#14RNA 

#y^9— fe'«: <t f) ass 5 c i *i£>sr* 5. a 
mmm rna* RNA^^ttRNA^ y ^ 5 - Hz'f««-r s* 

«> 4-5©ysK^^U*'>F-5' - = ATP. C 

tp. GTPRo-uTP*$tfasfe^ia«?K*. mmmt 

t»raSS{*tf5^fF«ri»WL-Cl>S 0 Kramer6. M.Mol. 
Biol.89S. 719-736^4— (1974^) iKramer^THB^ 
^FWI^AlRNo.614,350;Miel6 (1983^) 5feK?|ffl. 

•5>£ £**-Ct£ (Saris?>. Nucl .Acids .Res. IftfU. 4831 

-4843-i-^ (1982^) ) „ mmmnwDm^bft^o 

a^^ilg«?g?rfflur4o©«;4<'?^u 
*->F-5' -H'J >K££fc{c^^Se©fei. rn 
AU^y*— (RNRfi5<|?14RI*Wj<yy 5— to ©&?&«: 
SKiaSti-Si (BP^^fflOffilSKffiC^^i^KWtCBI 
C-fefFt?**) . -TS^a^tC^L/cRNA©^*^ 
#-S©t?*S. Saris^ (1982?) : RtKBresser 
6, Proc. Natl. Acad. Sci. (U.S.A.) 80#. 6523 - 6527 
(1983?) =&#M-a-«fc. ©ffi&RMVDtfcffl-Cy:. 

as®?RNAii^ < ©sfe suffice j: o ftita-rs C <t*J 
-c#s. 
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tfcttte. mX.it. mfm^'Jlyf^^ifm (Kutatela 
dzeh, Anal.Biochem.lO0g, 129-135^— V (1979 
*f) ) ©i^CCSS^RNACD^i^KJRfCjC^tf^Ci 

"PQ,-^^H&<if) U^5?fU*^F-5' -H'J> 
Kfcffll^CiKJ:^ «§S3ftfcRNA*"e©ft*fr§1*E 

<fc#T?£&. io 
e :* >X« 5 ^ * ^ > tt»8@!RNAfc <b *) C £ 

©t?££fefS©£ES£&B£-r.&. 

#•5. Metthews^ (1985*10 ±&;Leary6 (l983¥) » 
_hj&;Ward6. ±j£;Enqlehardt6. ±M. Z&mHJ:* 

^•^HtSflfcuTPfc. aKSJS<Dlx^»;*— fe*©S 20 

Q/su^y^-foliiJSf). 36tc, 5{4©£»!fc: 

y- • >/tl>-~7&fHsXt:*?-MtZ 
&$g©&?l©i|£^£D/cRNAfc£/c > Forster6 (1985 

^-;u(b-rsc£an?s. sp.cc^c, 7ty>-gi 30 
ttM1fc-fegtM(bi^©«*ffl(.>-t\ «RKJt»c**>T 

a«iiflli©*gm* 0 /cRNAtt, T4RNA 'J#- ^©M^-T 
■S. Cosstick6. Nucl. Acid. Res. 123£. 1791-1810^— 

^ (1984^) £#Mt!-£. *©*6mf#6ftfcRNA©Sft 

«. c^*>©«*a«)^e?ji5©^-rn^«:«fc o . rna©& 
mm$ n/cRNA©^aiicffli.^ c <t ©-e# *> 3 6tctt 

i»3nri,^EcreDiA-^--A--©j:^feiECc^L/<:ffl 

^«c<b'©!iii*tc^flnor. s^^«*^^ds->^ 
;u*S>J!S-rs*>©*5**. ^©£5ft<&S«:«J£rF©*> 

©*^*tt£ : "^-f > • tf-A- (Stains all) " © 
ct 5 &fe^M£S#4 ( Dahlberq6 . J .Mol .Biol .41^. 139 
-147^-y (1969*P) : >fg L U>yjl/- (DinqmaniPe 
acock, Biochemistry, 7^. 659- 668-^—^ (1368*?) R 50 
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&i&&S& (Sammonse, Electrophoresis^. 135-141 
^— V (19813P ) . Iqloi,Anal,Biochem.l343£. 184-1 
88^-i^ (1983*P) I m«JMtX*^9 Afc<t'©RNA 
Kl^-^-t" 2. M b^ (Sharps. Biochemistry ,12 
^ 3055- 3063^— %> (1973^) ;Baileyi Davidson, An 
al.Biochem.70&. 75-85^-^(1976^) ;Q/8 Is 7 V 
fe'tc J; -51tS{©^<b ^SRMAfCltPWtCie^-rs 

8%fltft£ifc m«Q£ U^U#— fe*©^-!7-^ • 

ai'VKc*tt57-f3t'J •7'nf-f> (phycobil 
iprotein) (0i6. l.Cell Biol,934i. 981-986^— 1> 
(1982¥) . Stryer6. *@#fr No. 4 ,520,110) 1Z£~C 

Si=>(C';!j<^^U*fF-5' -H'J^SJ© 

». u^"';*— fe'©M«(cJ:&RNA©1g$i©ra, B$^i 

U7 , y*-'fe'©igS<k^L<fe-s*\ iB^.ru*o/cf^ 

*«W«ci>^*). ^MRNA©iSS«. ^[HUcai^Wtc 
it»n-r-S-C*6^. mtfKrameriE) (1974^) * 

mmm i {c^snsu^y^-^w^tci^ais© 

^FTr«. WA/-1 RNtfJ36#S&C-€-©jggf*fg{bU 

ot > tea. slM©agS*«^©iSa* -hlior u * ^ c 
sctfc^cs. i>L. ^^©ra*. u^y#— ^© 

igJK*i||M©jgS«J; l )fcig|l^©<i:(g5eTn«. (3 6 

(C y !j?3? u ^ F - 5 ' - = >WKDi&&<zfflmz%: 

»tt»tM) . St&i^TB#©»S?RNA©?Sa©*t^». 

n^©w»3?sa (EjawftB&a©) ^jc. astbt^-r 

•5t?*^^„ u-7'y*— ^©jfiS^HStorSS^Ofcffi 

iMt©WR**Wft ») . JSJtt5^7B#©»M©igS 
«, »^©^»!iga©*f^tcii:sj:bfiai-rs. setc m 
^©i§e*5 i>-7o*j- ■wmsg.icm l < k 4 * t? Kg-r 
2>jsis«fki». i^©»aiiaK©ft©^ccit^i-rs. 

hP-;u-y->7";u©5?X^©T-x F^-^^jkc 
-c-cfr ^ tcttft t j: ^ ^fFTt?|g|«f {ct ^ -fe -( 4 

C>«g^©S©&tt£^tr.'5JSm«?'.* h • -y^^jut 
l^«%fe©«:fe*<fc^{c-rs. M^S4M>l-o 
-Jl/« • i/7>F" -c*o. -en{i(T©i# 



27 

RNA ( TMCV- 1 J RNA£T£) ^CD^CCfeC^T, feRNA 

MDV-1 RN^i ^ — Jl/ (Miele) 6, J .Mbl .Biol .171 
281-295-^-^ (1583^) &CfcC>T7n£ft& , ^fffl 

Cc^x.£>ft£ 0 ^ -;U6CD@2?UCD6l(4A^MDV-l RNAC-C 

*5^rGcc^e>n^o ^-^e>(Dffi^c*5^^io5{4 

^J<D134{4C^MD^-"1 RNAtC*5C^rUCC^6tl^ 0 ^ 

fgic, 5-;U6(Die^J^^^i35{4G^icv-i RhWB2 



^2 7 10 15 9 

28 

<0#><DRNA ( T^£^J Epffl^iaRNA. MDV"1 RNA<b & 

5vzmt}*m$i;x^z>t><D*^ts) b^tctiimzti 

*P 6 nr C > & ffeORNA- flc^ttRNA* V J 5 - & D , 

5' - pdo mcv-i (+) rn^j— itOXfl ; 

1) 5' -^3 'J>iI«^»)i/l7J^;^^7 

tite ; 

2) 5- -7*xy*vL4 * 

KM* 1 -x^;u-3- O-^^^Jl/T^^Pb- 

3) * #V-)imteisX$ * > . KP^P'J F 
<b <D > + a ^ - is 3 > cc j: o X ^ 5 > S S 

4) v**>&t:*?~Mmm, N-tFot^ 

W?)5' - t^^^;MtMV- 1 ( + )RNA-7t^> 
iS^Ol73i?)04Xfi«±^(DXg2) -5) 
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(II) 0|HI5e«3O(D^-C5|^«)e>n 



32 



tc : 

2) gHiCC, §£5' - y >K{tMDV-i RNA#tf**~;l/ 

10 

— >X* * >^^tf*t^CDl©^T > «10%«TT > ^O 

fc. 

V-l (+)RNA<D5' -**^0»6RCf«[ffl!lP«©BI 

wm&wt&m 

&<oi><D&m\$titc : y y *x y r z 

— fe* (#-y>#- • v>/w A^-f^s^ux, 20 
>7^7>#yx v -f>^-Yr^#L *ffl) . ^*^y 

p-l;W*^5#;ux % b*x+t^^i>f, ^jx-tp 
+-^-jm, 3KB) ; u#^^ur--fe'Tisw«s^ 
Srna <*+;i^t-f**A-'<-y>y 1 t>f>fx 
n\ *«j7t;^7W, *@) ;N-tFpm^ 
;Ft*^>(^^;l/a t -fe>F-;Wx v ^ 
X-UiHi *H) ;2,2' (X^JUT5>) 

-^bFP^a^^F (o-c*~#~^x, 7F7> 

^3-^7*li *H) ;l-X^;l/-3- C3-^^ 30 
W^/^nfJb) *7;b#^ 5 F (7^ F 'J • 

H) ; tf**>ftT*n-X (angTtf^>/mlJB^> & 

o*r tr^>DN ^^Fy-x, ^-y>$* 

-A, *>;7t;^7jii *B) ; M 

31 P) ATPRtf C 7^7 7- 31 P) CTP (7^—>+A, r 

-y>h> -'W? • -f y >>fiHi *a) . q#rn*u 

^y*--tft*, 3- + >^ (Eoyanq) F (Au 

gust) <£Bk 3-iT>y6, (3371^), Nucleic Ac 
id Research ,G.L. *7 > h — (Cantoni) RC^D.R.f*— «y 40 
-f-X (Davies) (DJHSICCj:* rC- • 7> F • O 

, 92$, 829^839^-^<Dfft 

AO om^ccctD. ^^^y*7r^QfljBBfts^«li(* 

UW- 1 ( + ) RNA£>f3Sg 

apfiKHBHgRWItSJflltttt (*"5v~ (Kramer) 
6, J.Mol.Biol.89$, 719-736-^-^, 974^#M) * 

ra^aRNA<D^s«^iififi0iiccfcc^rfi6ffl3n, ccr 
» rwv-i rnaj iitfs?n^o coEfljttBWfis 50 



758MgO^CV-l RNAti, 705ngE>MDV- 1 ( + ) R 
N^^H^R^69U sE>Q£ U^y*-«* % 2105> 
IBK 37°C"CljnM ATP, UtM CTP, ImM CTP, ImM UTP V 15mM 
MgCV lOQnMh yX-HCl^SW-r^lmlct 1 , pH7.5T>f 

• -Y > ■ x>1f -f -fcci , L.^D^7> (Grossman) 
iR^K.^iV?^ (Moldave) CC<fc£|gft (7*7 7*5 ^ 
2 ~:z-3-*) , 12«, F B, 87-10 

1968¥&t*5tt&K.S.;*7-fcf- (Kirk*/) ) CcJ: 

T- 20°C^ 2 teSOx 3? >> -JU*JSC> 0 *Bt 

3ftfc 0 NfW~ 1 (+) RNAiiMCV— 1 (-) RNAfr£> % 1 
nM MqG 2 #4T7 ^ U il/T 5 F ^^«SU*16tC<fc t) »K 
(D.R.^^X (nrills) 6, *fe^, 15$, 541-56 
0^-^ 1978*f) 0 

RNA^K^B, lOOmM NaCK ImM EDTA. lOmM^^X (p 
H7.5) (T.^-7f -f^ (maniatis) 6, Molecular CI 
oning:^^ h »J • 7^a7Jk =J-;I/F ■ X^y>^ 
•^-^-•^L/X 4 3-;l/F • X^y • 

-3.^3-^W, 1982^} r^ffiit^ii/c-fe^r^ 

^/^XG-50 (77J^>7 P-L ^^^^ ^;bX) 
SB5«^«*>6*«3nfc. RNAt3:i00rrM NaClff&T, 

-2o°CT2fgSOx^^-;^»otc < to, ttft^&itiR 

3tl/c 0 ^^clftB, 90mMhyx-^^K, PH8.3, UrW 
EOTA*-C8«Jtl • jmZtlZ. ^3lmmCD6%*yT^y 

$ F • ^irtffeftfco 7mcdj^ 

**>^X • "yA • ^"^X (Dupont Cronex Ligh 

tnig Plus) 5»{tX^ y->l?fiE (*&l^tt*?Stt) 
T, -80 # CT^^^X-*v^ hAR^-r^AicSHi-r 

&C£tecfc9f#6ftfco RNMi500mVKKT>^^^A 4 
pH7.5, ImM EDTA (T.7^7r^X6, ffj^) iCcfcO, 

5' -popWV- 1 ( + ) RNAKDl»y>BMt 

NDV- 1 ( + ) RNA^^6, Q.TEifrtMTfrJjVyfXy 
T$—-&£ SOftfflis 50°Cr, 50/i 1 CDSQmMh UX-HC 

i, pH8, ioomm EarA4 3 r>r>+a^- h-r^ci^j: 
0iJ3n/c o 3 6cco.7Eo7^mr;u^y7^x^T 

Z-V&mTLhft, IkJls*^-: >3>B3e>tC30» 
^rlOOmVi NaGRD c 2 % F^^URK^ Y V V A^tc^ 

c*i*i5^ra6o-crjp^*r^>c<bccj:o#±3n 

fc. SSS^B^CC^xy-^ : ^nn*;l/A (i:i) v 
2S, ^aa^Ar2S(T.7r.7^x^ fr^) 
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/Co 

RNACD 5 ' - S2 PV>mt 
2 u S <D$t V >K1 fcMCV- 1 RNAte 3 5>fH , 50*C~C, 10 
rrMh U 1 (pH7.5) . l/nMX^;l/S^>. 100 

3ft/c 0 *S»KKK:i2.2p molO C^>V- 32 p) ATP 
(300Ci/mol) v 30EU T4# 'J^^U^^F ' £R 
t>\ S^?SfirMpCl 2 10mM, S^:* h U h — ;l/UnM h 10 
y^-HCl 50rrW(pH7.5) (Ctt4»JBiR4rfflC*T 40m 1 

tttt£tt«:2aiM EOTA&t£W£C<htCj;0#±3ftte o 
fe+^--tf«I^IS(D^xy-;U : ^PPWA (1:1) 
TttWSft, SU>^tMCV-i RNA&*x£y-;U£;Bi> 
*tt«cj;0#lt3ftfc. Srna^ ^77f7^XG 

Ktft < x Z y - MC £ &Stt»t J: or 3 h CcfflSS 3 

ft, ^C^lnM EDTA-NaOH (pH8) ^CMMitZ tltc 0 
NDV-1RNACD5' -^X^^>- M*/- 1 RNA^CD^ft 20 

2/ig©(5' - il PD MN-i RNA&tfi6M grOiSa 

^SSRNA (180M g<DSSRNA<t SOEiXDl^BTJltj V 
y*X7T$-i££ lB#rfl50°Cr^>^^L^- h*T^C 

i(ci:OHu*>oTitt';>^k$n/cfecD) #3#rb, so 

°C"C20M 1 (DUiW EOTA-NaOH (pH8) > + :x^- 

h3ft, &l*rfcrafcCC«W»3ftte. 25/x 1 ©INK * # 
A* (pH6) RZ?2. 5 tl 1 (D1.5M i-x*;l/-3 - C3 

e>n, ig®^5«mra23 e cr>f>+^-h3n/c e 

RNAfc2tcDil^5:fr»6, ^^r^^^XG-so^rii-T^ 30 
tr> . #^A*pvhy^:7>f-tecJ:9i|^3ftte 0 

C5' -"Pj MCV-l RNA<25' -I^lWjA F <# 
^{b C5' - 3I P} MDV-1 RNM&^t?) telOOnM NaCL 1 
rrM EOTA, lOrrW^X (pH7.5) 100 u 1 ^tife^tl 
/Co 1M2.2' ~^^^tfX (X^^^>) -J^t FP# 

a^>f F (vx^5> • Fa^n^-T F, pH7.7) 

50°Cr-f >*:z"<- h 3ftte e SRNM^C-fe^Tf"^ 

<£9i&ti<*n> x* y-^m^xitm^titc 0 40 

5' —>X* 3* >-MCV-l RNACD 5 ' - t'^XbV* 
# 5 >-MDV~l RNA^CDftfb 

HE 5' C 32 pD mcv-1 rna (im<t C 

32 P} M3V-1 RNA^tf) «200mM^.^X (pH7.7) , UrW 
EDTA 40M lCC*JB3tl, 40#fffl, 23°Cr I'+.^- 
hSftteo m»l<DN- t Fp*->U-^>x* Ft^^> 

tt«^«te,fc9|$*3h, ttRNAli^Ccx^y-;!/* 

fflc^ra®$n/c 0 S5' -^^^>^fbMv-i rna 
( 1 ) <#e*^>{fcRKA*dto) tt^1*y;u±-c<D« 

«^fcJ:9il*l©N-k Ka+^U-f 5/xs Ft:** 50 



/jtMV-l RNA 



Dffiissn/co 

5' - e^^>{bMcv-i fwxD&v**: 
50*>6200ufirO»^5' -tf^^Wb C 32 pD mcv-i 

RNAtot2 tf>h\0u fir<DTtf^>DN (^^^— • h 

AS titer <b45»ra, 23'Ct?10riM^ 

(pH7.7) , lmM EDTACfr-f > + hSn/Co 

-tr+^>ib C 3J pD icv-i RNA-rbf5P>ffln 
^ (11) #t:**>it C 32 p] RNAR»attlrtr^> 

-e^^>{bMcv-i RNA-r^^>#affljtt^cccKyii/ 
asanas x^y-;i/^ffli^rztsa3nte 0 
fgRNA-^^^>ftfln^ (11) 0tr**>{tr#n-* 

5' -tf*^x;MfcStite C 32 D mdv-i RNA-rtTi? 

-V^^ ^ >- ( 3J PD MDV-l RN^ot 

teo S#MWbf*^x;Hbr^P-;U50M 1 <his»ra 

23°C, 10nM^^X;pH7, UnM EDTA^r A > + h 3 

nteo Rr^a-^tta^K^jioaaRsn, 

5' -^-^-x^il/r ^ y-WV-l RNA 

( 32 P) KCV-1 RNA- ^*^>-r^>f=ttW!»« 

( 3l PD MV-1 RNARO f ^*^>-rtf 

y>mMK:fifb3tite. 5' -tr*^x;Hb C 32 pD m 

EV-l RNA-rfcr^>iflffB9«, l^fffl, 23°C, lOOnM^ 
I (cm) 30M 1 , IjtM EDTA, lOifJTs^ 

^ (pH7.7) tt-f^a^FJh, ig^-^-lf-jg 

;Wbr#n-;i/40M 1 *J»SJS»^»CcflnA6n. 1 B# 
B823°Cr-Y>*:x^-FU fcf^^>-r ei^MKM 
^r^T^o »tf*^x;Hbr^/P-^«a^«CcJ: 
oTtt»tt*6M*3hte. 

»«^©9S%l*±i»»*>6iajR3ti, F 
^r-A3&JWK3*iteCi 3 feWB-r&. ^StErna- 
fcr*^>-r^y>«»p^tr^^x;Wbr^P--xi 

ttc*tfc«fiHt#±»**«:mc»a3nte. 
WBt3 nteRNMix ^ y -;i/*ffll^t3t»cc J: K) liiR 

3tl, IOOmMP?-* F-;l/ ( ® 7CRNA<DZ1S{ b 

WO O^ftT, ^ttyjw±©««a*<cJ:0««T3 
n/c e i£5' -^^-x^;^r 5 ^-wv-i RNA«, 
5' - U >M^bMCV- l*tMRNA<bl^Di£Sry;u±?r^ 
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5' -t:*?~Mtm/-i RNA-Tt^>ttiroft (n) 

ft, Q/3 U^U^-^CiiW^-l RNA^^^-r-SH 

3*1 /Co 

K!fc3ft£-<£, ttlll* C 3J P) ncv-i RNAS5 us 
SOU g©400/zM ATP, 400 /iM CTP, 400M 
M CTJl^T— 3, Pj CTP (500m Ci/m mol) % 400/iM UT 
P 12mM MgCl, t 84mMbyX-HCI (pH7.5) tpV-(>*3~ 

h sn/co 2 m i ©saw, 7#-i5#©fg®#<t io 
e>n/c 0 &f*eH*:f>^~ f * -fe5if-*;u (?L&23m 

m) <D3NM2Fifi*K Ff7» ±CCR»S*l. *^300m 

MU 20mMf a "J >^ h y £ A, ImM EDTA£:#*f 

0 



iHttffr. ^*-c$£*g3ft, *©&Jitr£t£^>>*u 

~^3>#^>*-*r«ij^sft/Co *s^«w5- -m 

JCi^l/c, #Sl£*CteWSRN^JS!Saa[«. lOOnq 

/mi^fiSMCV-i Ri^*ffli>rBBtebfc»JHSl£«:*ji» 

^mfoWte, tf*^>©MW"l RNA^©*£^C^£ft 



It 

00 



tc^Sfts, t^^^xDj^^iigs^^^-^- • r- 20 

A©fi3CC'J§i*ft5&o RNA^JS«KSISf(D^ftt3' 
(A.K.^^— 5*— (Banerjie) 6, J .Mol .Biol .46 
445-455^-^, 1S69*P) THftfiU ttX^-U"- 

XHlMn 

t h • • (iqg) tt. A) mmcm 

MtttTft&Ci^Kmstifc. £I^*©lgG£e*^ 30 

(pH8.5) ^T4mi^S/mKC3&#}3ft& e ¥jt?)lfr)V 
AT ^ F (lOmq/ml) *fc*»Lfc. t?**x;U - N - 
fc Fa*i/f^^$ Fx*^;l/50v^ay y 

«**aw»imi c: ± K An*. *e> ft s . grazs-gAuss 

~C2B#fffl8H¥3ft, *lrVC. lml^/cO y^MMSB 

(PBs fP H7.4,4-c) i vyvMcmsX—mmi 

o.u^^^h y^A^asis*^ ^s.svmmAmxm 40 
££ft/c^x;l/£W-f So *y *?-u> • v>r * p * a 
Z-~y'ls-hi)K 3mmmUXVx-)l>mtcK). i:io, 1: 
30, 1:100. 1:300, 1:1000, &O*l:3000<D3&SiJ£-C, _h 
a©^^Cc^SJ3n/c^^-;WtlgC^W^50M 1 

<^*4©i&f?«PBs*-c5%^viflit»^fflc^n/t 0 e^* 

i^U- h«NaCl- h^>f->20?:fflC^r3lil«t^3n 

So 50 



(ii) ©PBsSSiK^ i~iOMQ/mi©«ttr 

- > 2 oS: ffl i > r 3 @ $t& s ft s . 
;WcF yxttllr* (pH7.5) 4i©o.im orr^^r©^ 

#»5x;l/«^CQ/8 Uyy^7-Hf4.6Mff ii*>^C, 3 
rC, 400/zMATP, 400 MM CTP, 400/1 M ( T^? 3 2 
P) CTP (500m Ci/m mol) , 400/2 MJTP, 12 mM MqCl 2 , 84 
nMh y^-HCl (pH7.5) 50/i 1 4 > + h^tl 

So 2Mi©swi^e > i5»(Dffl, sfl^n&o 

§2 m 1 <Dtm\*i~>^- F • ■fe^lf'-^JU (?L8l23m 
m) ©3NMFj£l$ft («7f hv» ±tC5R#3n, *^300m 
M'J>», 2GMMbTUy F y ^A, ImM EDTA^r^ 

^r>r^-*^h^^^3n/ctt®RNA^^s 
i@^, £»*ria*s*i, ^©fi5cS*r£tt«^>>^u 

W±©&*fr£^«^lfiLt»*©tn: - S0IqCXD^«E*^ 

^rsfe©r*s 0 
*Sf6{^in 

5' - fc^^>-^X-P -16-mer (5' -bio- 
tin- hex- P -16- mer) ^ ^ U>^T 5 > 
'J — £r/rLl6- V— 5' - CACAATTOCACACAAC- 3 ' 
CC*S^L/ctf*^>3&>6iS0, M13mp 8DNAKK-itaifW 
i^J^fco/cfe©^, B.C.F.^^.- (Chu) ML.E.t 
(Orqel) , DNA4, 327-331^-t/ (1985^) &C 
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<DWL3mp8DNA*10nq v O.lnq, O.Olnq&O^OOlnq^tT 

*T€>, ^£P£^£-^:£;UCjf£3*a£ (^xji/^D 

50/il, ffSn^SK^PBStti^l -^10Mq/mTr$> 

&) . §^^P^ h^CCNaCl- hO^->20T?t#& 

Hi**** (pH7.5) *0.1M Unt 1B$H^> + ^ 

ya— tf*«»«5o/i i <b-<>+^ 

8te©fc«f>«:SIJfc«ircBBJfi3 ti& J: OCcriiajKitc^ 

^n^ci^t, «»«iii4ra*ttTfTtoti, 

Fy**«B« <pH7.5#»£xjl,CcJJD;i&ft, WL-?J? 30 
a £>f *-*WCio#fiBTO3n^ - Fn-fe;l/0-x • 

ivcDit^Oct 5 tc«M3*i*. 

^JS«III-VTEifi3ti*16-iiier*y =f£ * U:*^ 
F^O-^tt, 7 5j--X*- (Forster) Nucleic A 
cids Res, 3^, 745-761^-^ (1985¥) &Cj:oTiaai 40 

*jc*rtr**^uffc3*i*. *tr**^wt*u=fK^ 
u*^ FttRPC- 5^i^8iM»^u7 h j/^? 
^~ocj:oTa^Jt*6»fB3ft*. K^^^^Hk 

16- mert4^ftC^JfcWlIlO»ft«:fieoTiyn.3inp8 . DNA0>|*| 

CKA3ti«. 
JHfefllvii 

M13mp8 DN^<Z)300fiS»r>t^^T-^^6li6n, fcT 

**>*fflC^fc5S(WK:«l||3ti*#. CtiBLbB^* 
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±ia7tf-**~e>ic£^Tiai£3ft£o F^h- 
h3fcEo»ffi*«i«W3ti*. ftta*:/*? M»6 

U*-*-f«n«l4-f>*A^-h3n, jStfcWin© 

»ft©»IO ttML3np8 DNA*PIjer4ft:«>«C8feffl3tlS. 
^Jfe^JVIII 

Stlfc, ?y^>3S2S#U:BS7>#- (Lanqer) 
±IB^y- (Leary) 6JC tl*-? * 
KOtRff(Cj:Q. Safc«intc*5C>rE»3nS*U=f 

JMt3ft£l6-meritOl>T, MDV- 1 Wf>-7b:^ 

:/n? hi^3mpsi>^»t-4t^^ffen^ 0 

(Miele) 6 (1983*^ ±IB) Rtf^V- (K 
ramer) h 0*H^f*ttiBKJ&614 f 350*1 (±IB) <D*ffcK: 
fi£l\ 30-mer^ i ;rf^^U^*^F5' -ACUCAGGOCCGU 
GUAUGAAUCUAACAAU- 3 ' RNA (MDV~ 1 

i^J<D63ttGi64(au4©|fflCC»A3nft:fc©) *»6«E 
4, «^^RNA^^M3tl^ e «[30-mert3:^^5^ F 
pBR322»rit©ffi5»Jtffl«Wte*tl%W*rS (7-7f^ 
±E©IWB«CfcC^r|l«3n*pBR322BW*0 
Tl-lOOfi^r^^o ) 

v^J.— X (Matthews) 6<E>Anal .Biochem.151^ 20 
5—209^-^ (1985^) ©»f^CC$eCV ^hPtJVP- 
X(Df^CC J: ^ l^ffl^^.RNAiJpBR322DNA2ncr-0.01pq^: 

**rr*^n^ hcc^-f^y^y FJKfiJESns. ffijft^RN 
ASngflSft^^^y^ F}RflE«:«[«3ti&. Kffi»^.RNA 
l««t»«:J:«3Sgtt3'l±6n. o-3irVC^-f:/y?F#« 
Sffi (45%^;UAT^ F % 20nM<; h V ^A, 5x 

ssc,o.i%^-Y^— ;i/40o, o.i%«5^jfiL}fT;i/^5 

0.1%#U^-tD«JF>, 250mq/ml^f4lf^ffi^D 
N\ pH6.4) CCftD^^n^o tt^-f ^y ^ FJBJSRfcEfcfcl 
2B$ra42*Crtffe*l4o 

>T ^ y ^ FJNRft^^ -/ ^ y ^ F »flia©«s»«: 

htyfa. mmizfimzft, hvxmmm ( p h7.s) eca 
t^e>n^o *or»if-^;n*iQ»ia % ioo°cccfln^3 

P {e^^>-n-orP*^-fe^^ (Bethesda) 
■9#7hy-, tf^-te'Jl'X:/;^ ^y-^>FW, 
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*S#>£RIA$tt£ : *faBn-7FA • x^-tr- • 
r - a*/t ^ JHM»©»aR 5 tttc tr * >#*S 
^L/ci/rpr**. =?^H-h. ±15. ; -7-F 

(Ward) 6. Bfcm&$RUrO063879*f) (C&fr'OTI^S, 
C <!: «:l*^TSIifeP9lI«:fct>'CSE^3 tlX^ i> i><Dt ffl 

ft (7^A*-±Kv-i;Stifc, S^x;Utc*t(D:T^ 10 
x'JTfcfc^) - V->:a.-Xf>©J8{f 
(CSeirWb^fi^WII <1.25n*»W5 2.7MW.Q. 

o.iMh uxigflff?g. pH8.6. msMthxo.nm p-3 
- K7xy-;U*/c«0.68MM p-t Fn + i^-f&K 

kKSteaSft*. I- *»6?-f 

L.TJ&*li;*ftS. /<3>*f9 9>F (f& 
t5 ^ pBR322DNR«^^iC i r tf t>nfc»^{C «t S 
xd<^hi*©]6«*) ULhOfiSC«»^5e^ffi4i©pBR322 20 

&{*©?*&&^-r., 

SlSS^IIiCiaaStlSie-mer©. - O - FQ - NH(C 
Hi),-S-S-(CH,) a NH l ^"^'i5' -^i^U*^ 

TT, (Chu) — y^l- (Orqel) . DNA4. 327 

~331**-£\ 1985^©famcJ:»3S8Si3ftS. 
;t-7-f FFtJOTl^e>. — O — POi - NH(CH )i SH<h 5 ' - 

F©^5' M^Wc 30 
;V) T 5 -/'fflnj^dJO.OM DTTi 1 B^Rfl^ST ^ >*J^ 

0*M DTTg&T. RFC - 5 fc^f SWffi&7fctt* 0"7 r 

ft*. 

MDV-l RM©. - O - Pa - NH(CH ), SS(CH, )NH> £ 

o.im DTTifJtc^sn. temtLxx-zzismtivzm 40 

wv-i RMO^^M&ftjsong&gW-rs, O.IM OTT 

?g$t50*i 1 16- liter© ^^^»10fg*;UMSIJS 

mmmic^-r^mmx, ia**Ftjjn 
«5*iKj30n<iswr4. > i^sn*. mmt^xxs 

rssit>«-^MTjitf tr a c taws* ft*. 

meriCji^L/cMCV-l RNMi. ffc©HCV-l RNAttJjD^R 50 
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O^KJSlfi- merft}JO!Bj*i 6 #81 3 ft £ - 

S^X.rt/7 -f F$W#t&£/rbTl6-meriC*§£L;teM*/ 
-1 RMttMBJCJ^K. NCV-1 RNAt^^>-T f i^> 

(&£ft<E>. 

CCVS&mStl^mt— 35. *5>-^> F (Horan 
-Hand) 6. Cancer Research 43#. 728~735-^— f 
(1983^) ©tfe^(Cg-3< „ 

(a) m-ii^Siffliia*«ffl-rsaiff : 

ft. 3rc-c24B#ra-o^^^- vztiz. msmmtx. 
tcio% (wa) ^vifii?fT;i/-/5> (bsa) *$wrseS; 
S^Jftt3£»3n^. eo^Pdlo-f^+a^-^a^. 

io%Bs^*jg*»i^5fesn. v^Mm&Mi* ( 1% 

(W/V) BSA*ffl-5fc. RFMI 1640igSS5) •CzSfe^StlS. 
SjJt^aS^XCCl^SSn^ ^XJW^7C«). PBSdao.Unq 

/mit?, igeiM^(c*t-rs- : e^i'P-^;HA^5o*z l 

fflt,»ri:ioooic#iB?L./c. e^?--iKt^if^!njfiimiq 
^tt-^xjuti. 4-c-c2^ra-Y>+^-<- 

■5iJl<«:||J6^|I©MDV-l RNAtf*7->-Tt^>fttjn 
^©PBS^jgSOw 1 1 ~10/iq/talt?tt]^.6tl. PJ?§ 
®«^i;l/d34"Ct?2^FH^> + ^-h3ftS. 

«|-C3leIj!fe#3n-5). h yx-HCliSW^ ( P H7.5) *0. 
om DTT50/X 1 *iiXK:S , i'x;KcJjn^.?)n > 1 B#ffl^S"C 

-f>+j.^—>3>*itft>ni. 96jB-T';3-^ 

( b ) ags^tfciNBiia^^ffl-r zmt ■. 

K.£r>X&,m2ti'?2> : 
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mm/tv-mummm <mx.ix. jfiifita*© 

fmi i64o^^*fflc»r 2g[j5fe?^S*i2). ^^©lalli 10 
ja«^«c2K5Fra4-cr. ^x^to. ago to sin 

/S^CJt^Stn^OPBStfO.lml/mKDfcOSOu git fctC 

#&rc©gt o «jp-ns«aBBa«:*f -r saw; <t m c -c 

(&t&®M) *-c<D^u-> rOfflBflMt. W^u^Mb 
&#?§*&© r x t* u - a >©•?- * ;wc j; or fT*>*i 
£. 

3^W©»mc*fi,T. «aitWt****««»iLt: 20 
wmtn&sm*. vxr-Mtifi, zvffi.wAmx.ftm 

nitre*!). IB2!n{*^I*I#iSW6ft*. t/t#©fcf 
;Mt(*. -/VA (Imam) Cancer Research 45 
263-271-^-P (1385^) ©SfPfcfitt*. tn#©N 

SWf$*T.-5>„ 30 

fgtetfflxii 

iBj£3ft-&»m* r^lX$-> • :/n? r (Western 
blot) J £©— S^St***,, 

^<;h2P-;u=&$WT* h y x - vc\WSifflL (pHe.s) ?§ 

« (loco *m^xoimt?z£'>uwimft<<c&-o 
-cuamztih. 40 

Ki&SSff (*fc»jfiL?«$/c«ffi©^j8t) it-Xicy"^ 

h;-x. yv**:/F. fj>)-7*)v-Tjii *@) * 

«ffl(/ t tt5&ftti4 , Jl'fe&~ h cHz;Ha-x • h 
^Sft*. Hliiy;uu->©i>ioSi>'v-*-y;i/ 

^S»^ ; Sr^*-r4nIt6tt©**^->W 1 50 
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Hz.il/ a - x © »/- 6 W»f § ft . 

^S7k4"3 (W/V) BSA*ffll>-C l B#K37*C-cS3n^r 

©##Mifl^ssi*S£ais<a*g&«] * * a„ 

Sr&flJUT. &H6Kft##- ra-fe;H3-xtf-±«c& 

€.*^^T^fc«)Cc^©J»6WI©^W*Dn^„ 

^Sfe^Ixiii 

sfi®©i5H*£{f<imf-&„ ^»6««I©^»=f- K> 

(Gordon) (Pena) . Biochem.J.208#. 351~ 

358^-^ (1982¥) <D-£tl*$EZ.tci><D'C. t&fcte-f 

*ffl)ia«^#m±(Ci^ 2 x lo 4 eel ls/otr ©3gfi"C«i;i 6 

n^,. 24B$raa. nnn»iK»3ti. 2% (w/v) k? 1 

S/JHW^hUfA, 2% (W/V) 2-yjU*^hx$ 
10% (v/v) i/D-fep-;k o.oi%7'ci^:7x 

^-Jl/ • ^;U-©0.125Mh 'J X - HCliff 8KK (pH6.8) ^ 

?r (loo-c) zm^x-ajmitstiz. nammt^ucsos 

h7>^ • (A-r* • 7^ r 

x) *ffifflor-hniz;UD-xi/-h's^$n^. m. 

- h 042;UD-XJx- h«$ij5 cm 1 ©^:*^©^^ 

(w/v) BSj\*jg?fcK:ii$RS3rc-c&3*i> &~c<om$m 

mg&m-m-isim.zmm-?z. w*izxicws®&l (1 

37mM NaCl. 2.7mM KC1. 0.9nM CaO, . 0.5mM MqCl 2 > 39 

mvr-^x. pH7.4) £/B<,>T"r-f #n, f*^-;Wtu 
f5^> (M?g)S?g©i6i^ew±©aaL-rc^^bk« 

#tS«:®mt>©-C4)S) iifeK, 3%BSA%^Wr 
•SHBS^gcflOmg/mKCfctri-r. 1 B^W^jS-C^ >+a^ 
-F3*lS. e*^r.;HfcUi'^>iin7flS 0 D a-C*>). W 

Atf-^i? ^- • r u-x (•<-y>y-A*U7 

*)\,-TW) . *>6f#f>n*. KM-ti^tC, HBS^^% 
ffll>-C30»W4llS7c-rc«!:K:j:f)^8fe^3n > SlJfe 
0)1 ©MCV-1 RNAt*^>-Tf^>f : Wni^0.5ml<!;. P 
BS4»*«J5 ug/ml-Cl B#H. SS"C^ >+a^- F £tl 
3. Ttt?>- tT^?>WW-l RNAMWKJ<b©-f 
"<-S/3>|& iS*J©Wfln!B}«HBS?rffl(,^-C3[Hli5fe<-^ 
h VX-HCl (pH7.5) *0.1M DTTO. 

%3>m* m^t. jBiia^. ««. its. m<m 
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S*fi5M 1^45°C^2Q»ra, 30mMFyX-HCl, 2 
rrM EUTK 3 % F 5 A F >X100 V 300m flM^OfT— k* 
K, pH7.5) ft5 m 1 J^6JRnml<h£4>K:-f >*a"<- F 

(W*«xFn^;i<n-x) ±k:/p:v 

mMvwm&fi* mmv * u*$> f 3 y 
3WttttKJ£«:*ii*r«fflSti, SHrna^^o J: 5 ten 
^snscii^t, iftiBsn*: 20 

ftS'— r t^CC£fi' , C200nM NaCK 300mK^^T 
^•^A (pH6.0) j8tt«WJfc»3*K RNA*tC4 0ii*htt 

ft^>- h«<X^o.3Mq/im^{fcx^^^A^flai^r^ 

fe3*l£ e — :/ (Sharp) 6, Biochemistry 12#, 
3055—3063-^-^ (l973*£) RZf^J 1 )- (Bailey) & 
tfft'7Ky> (Davidson) , Anal .Biochem.70^ 75 30 
~~85^-i> (1976^) *^<i: 0 

Wiv^-rtifrvt^K^xwrnstiZo nm^vb 

hicttfc?z%m?vy h*p(D&» (-r^r^^pB 
R322) <DUte*mlr<> 

(Dingnan) RDf^— 3^* (Peacock) % 1968*£± 
fB) (Sammons) % 1981^ ±IB ; 40 

AVvlA (igioi) t 1983^, ±IB) ; &tc{*y>t^v 

yge«-Q|3l/7-^ ^Stf* (Qi) 

6, 1982^ ±IB; X YvJ*- (Stryer) 6, ±fB) 

^J©SK -12/600»<D^S«J^pBR322*flaC^r JBHfE 
&3ft. ^h^^-Y^y^^ffiT^cens/mlS-C^* 
3*l£ 0 O.0nilCDi&ftffi^3OrrMh y X-HC1, 2mM EDTA, 50 



3% F^-Y r>X-100. 300Mq/ml^nf*^— ffK (pH 
7.5) ®?gCD0.Unl, 1ml, 10ml, 100ml 1000ml<D^*ft 

wuc&sbsn. t&mt lxx% 2>®m45°cx2oftmm 

ttimm&r h^V-it") >^#SETpBR322*fflC^r 
%mW& 3 nr I C K - 12/600t*£ 10 8 cell s/m 

i*-cig*u ^cccH««fRo.iimi±Er«FjeLA:^P 
— fefK?§®0.liTili^t>-ti, a$cLtr*^i§ 

«* 2 o^ra 45°c-e»n^*r £c£KctDts«3*-i£o 

xFP*2Jl/P-xfflf*±^Fy h • :/P^F3ft& 

(S*96-^12^J*. 96X^~X©18X^-;UCjfe3ft 
S) p ftaf*«^tC400mM NaQH£fflUTfi§*03tfft:^- 

CC (a) 400mMF y X-HC1, pH7.0(b) 20XSSGRc>* 

(c) ioxsscclS«]5i±/c^-^-^^^iSft4$n 

m&itm-Yu^jin-x^-btzso-cxsoftmm 

l\ ^-OCP^ )NH(CHz ) 2 SSCOii )a f^(PQi )a O- 1 1> 5# 
ffiCCCt, ^^^^^"^ Sf"- h y'«30-mer 

«5' ffi«HS^l/ri»45 tcJrOicv- 1 ( + ) RNAicJS 

n, ^CCSm<bLrr^^^fP14^MCV-lRNA/^^^ 

y^ F»Jtttttt4i3 /xq/mir, 9\4?W F^RRsn, 

/^>f ^fy^ F^jsfitttttt^sn. ^-f^y^F»*3*i 

So 

^X^K— FP-feJl/U— x^- h^x^^^^ (ect-e 
OLA) (Ifyx (Sarris) 6, 1S82*!\ _hlB) 

*5frtl2> 0 0.05MFyX-HCl (pH7.5) * 0 .1M OTTC^ 
f0U/cSo/cX^>^Sr. h p«fe;l/P-X • F5fe 

FOiBTcte^giHBSn, x^f-^^ • -x^ys^ (cc 
ft X ^ f * -7 — «^C(C 100M q/ml BSAT§^ <t ^ > 

+^-<-F3n, saM^^gB{44^p^^-r^o 
^•y ^-^ffiiis^ra^ f 3ns e 

15»racr>^>^^-^-->3>CC^C^ ft^-^-te20 
OmM NaCl, 5mMy IsW.^ h (pH6.5) %fflC^r?5fe^ 

sn, iOiisn^^o/cy^^^u^^F*^*^ 

So ftx^^^-7 • ^-;KO«^o^ F<Dfe*fr£t4 

«^CCT^.«, 96-{i/S-^&*X+i'^-/7 ? ^^»>r 
if- (rf^yryx (Goulianos) Anal .Biochem.10 
3^, 64-69^-^, 1980^) ZmmbX&mZ tlZo 
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$ mmnmmmft& y ? f 3 y >m * 

tf, ZvtvV (Kulateladqe) 1979^, ±IB*><D 

7*F:/y:/?^>yffi«c«fc*) cc<fco^sn^2> 
xvr IBS § ft* m&&ffi<Dv> t occ <t or & ^ 3 ft 5 

F«# <»«B»««:E6*-r&> «±©«#«c 10 

^i©SK-12/C600»<D«#^ (pBR322*JBC»TJ|» 

l:lG##?pBR322-JfcftfE&*£SiK> l:100»«pBR322- 
JBK1E*««ffi> l:lOOO»iRpBR322-0®IS»S*«S 
C) e l:liOOO(*JRpBR322-JgW(aft«fll« <^T<MMRtt 

&»?XJUC3aiMF y *-HCK 2nW EOTA 2 % F 5 -Y F 
>X-100, 300//q/miyuf*^^ -fe'K (pH7.5) jg?g5 

l#ft!*.6ft&. »^ , u-H*^CC2Q»IB45 # Cr^> 
*;x^-F3ft4o 20#<D***>Dfc:, fflffitfiaTCteLb 

-l rnvW :/>/•;> F©*tt*«fiR/7x^-jUHa« 
8 m 1 #5 //q/mir#^x;Ute^6ft, 'W^y^F 
JgJSE*s=i-> (Kohne) 6, (1977*F) , _LiB&Cfi£(,>5 *30 



& «5 x y\, S*co* - ? x ; - jwate'fttt&ccr #a - 
xy;i/mM*8ftCc^3n, pBR322 (ttmtt#?-MV-i 
RNA<fc^^^y^F»iiSUfcfe©RCXLtt(r»fe©) *tt 

y;l/«0.1R DTT, 0.05MF y*-HCl (pH7.5) 

3*1, aWtt^ittRNAiOWO^^^^-f POM 

* (Stellwg) HlO*#— JU*<Jl^ (Dahlberq) % Nucl.Ac 
ids Res. 8^, 299- 317^ -i^ (l980¥) ) (UOX^ 
7**5 • ^-'Wt^£ft£ 0 

fSfttpfc pBR3223WftSr & ^*©*H6Wt toft &o 

IW"tt#ttRNA#yy^-^J:*RN«[ 

KR:S^< u#-*-^^A©«W«:J:0jti«Sft5 

J:oriW5e3ft-S^*t?**. -e^-Cfttffttf, t<D£ 
tt & 4 fi^CDBJffl * fe r>X SB% 3 ft T * , 



(73)1#K 1 «IS 999999999 

T • a^^-Vf -f • -f > • If • ->t* 
^ . • x*.-3->7 
7^ y*^Jft@x A -3-^iHil0027, 
x,x-3-# ( W • 77 

F • ^7 jiX F • 9>^> F U 7 FT> F 
i/^Xf^->x • *F y-F (S«6 

C72)^W# A-M^ 

y^jRH*y7*^xrW92oi4, 
7^;u • v— f y * — f * u • 

13716. T^^- F y > F is- 



y ^7^^8x^-3—^^10463, 
— 3 — ^. -)XX F • F^— m> F 
l>v FT> Ft-f F • * F 

y — F 561 
(72)^* yif^^-f. 

If. T^x^- • f-/7X • ^;U^X- 

X**«7-fT • r F73AJU3 50L ^ 
• 9 

y *r^*a* y ^ *;i/xriW92037, 

3"*-- 5. 7^y-t;U • F^-f^ 

6102 



